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(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture easily, 
steadily and mass-productively a thin film semiconductor 
device and an IC card by separating a semiconductor film 
having circuit elements and integrated circuits from a 
semiconductor substrate through a porous film. 

SOLUTION: A porous layer 12 forming step forms a 
low-porosity surface layer and high-porosity layer at 
the side of a semiconductor substrate 11, i.e., inner 
side. A semiconductor film is epitaxially grown on the 
surface of this layer 12, circuit elements or integrated 
circuits are formed thereon. The epitaxial semiconductor 
layer on the semiconductor substrate 11 is separated 
from it, together with its support sheet through the 
porous layer 12 formed on the substrate 11 after the 
support sheet e.g. flexible resin sheet is adhered to 
the semiconductor film to integrate it with the 
epitaxial semiconductor film. 
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(57) [S«] 

t4I8k» CO*#ttHlll3±li0ft£f-«>L<iift 
BBftLtUftRl 3 tZIin® 1 2 Sr^LT^i® 




:n ra cm < -t- ii > 



(2) 

xgt > 

»¥#fcR±KH]§fr3*< ) L<li&fcle]l&*^i£1-*X 
lit , 

liKJ^^tK tt*»@tt*JBJft Lfc#»ttB&*±E 
*?LHB LT±E**#«# 4 I« i: £ 

* * > */U*»#R-C*>* C i: 1 U 

S«*5SR¥*fc§Sfi<0|!«;frtto 

[R*«3 ] ±E£JLft® *>Jfc£XfiUi3V*t\ 
«IiC*7L** f ftt*J|*Sa U rtttffllU#7L*^*^ 
© * j&ifc-r* i fc*#«fct.*tt*«lKE*<0SR* 

M&i, Wt*m&iimmft t + mpu&m t *® 20 

E«OSR*Sft£g<OjRi£;fr8: 0 
[R*E 5 ) ±E#?LII*0«*IS3J», 

[R*E 6 J ±E*?L»B<DBi£Xga*, 
t * 30 
» IS 1 1 UE««>*R*»#*RO«iS* 

±iB**ft«#«ffi«:fttta«K-ciiffifi:«;i-*i« 
t > 

B«aam^»t^fcJ£**X«* K J: -f 
*S&*J«1 UEttOftR4&tt*K||4>Kjt#j£ 0 40 
[R*E8 1 ±K#JLM«>E*iaKiSit*±E* 

9 ] ±E*?LKR*>»jfcI|f Ufcit 5±E + 

E«o»R*#fc3iii<05!iig#a: o 
[IS*«i 0] ±E#?LK»o»*ieuiait4»* 
ftffilr, 50 
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7 7 ffc*£ t x * y - /K *fcli7 > * y - 

5 UC«W»R*»#«IB08jt^a 0 
{§8*J£l 1] ±E*?LHBOJ&*Igfcj3it*±E 

2] ±E£?LKE<D^fi£lC fclt*Efcft& 
[R$«l 3] ±E*?LR«03g«ieiftc 

-r*ra**iE*<D»R*»*i&«ofia*ifc 0 

±E*?LHB*&Rfc**ie*#+*£t*1#afc1- 
*R*«1 3 UE«^»R**#:»ltt<0«lji*ffi 0 
IR*« 1 5 ] ±E*»#*##* y a >0*tt4T 

i 6 ] o > *nm&K k — 7* 

L/;«#i#n5: t^itt^iu ceil 

«>SR*8fciS1iO§l»;fr8: 0 

[ffi*« 1 7J ±E@tt*^<>L<(i««@»^^« 
Lfc*»#R±K*****«*LT, ±E**#Rt 
±E$*«*fc *-{Mb1-*Xgfc , 
±E*»#Rfc±E*»**fc fc-fcfc LT±E**# 

JS 1 i:E«O»R*##fcgo»£7jB; 0 
R*JLK«K*»*R*R Jit 

*#»#R±U@**^<)L<tt*l»Btt*»«+*I 

KlKK^i t < (i*«0»Sr^iSL^*##RJ:, I 

R fr-fMfc+4I«fc , 

R-*ftLfc**fcRfc36«i: fc-ffrfc LT#$#&# 
*fc*R+*ISfc *#t * C *#R* + * I C * - 

9] ±E*7L»eu^«1--5**«:R^x 

8 uEfta i c * - K^jaa^So 

[R*«2 0] ±E**ttR*#*Lfc», 
R^®£ffi®t*X*I£#t*Ct£*f&fct*Ilf*Ja 
I 8 KEttO I C * - KOSI^S, 

[S8#E 2 l ] ±E***R*¥»{t***<b*fttl 

IS«:tt* C t *« ft t + *R*« I 8 CfEHO I C 
* - K««a**o 



(3) 
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K£?LBJB JBfc+*ie t * 

»*»#Ri:|»«ft t < tt**B»«r + 

t . 

k , 10 
±fc¥&#R«rf- * TMfc* * r-f v > ±.ti*m& 
R**>±E«fc*«UiSL«oTfT} Hy>/Ig 

g/^y>/cj:otf 7Mts n/j««F mmz^i- h 

J:E:£#**J:*>^«t < t <>*ig#-^ »rtBoT«I 

l«*SC2 3] ±E*?l*Rfc#«1-**»#R* t x 20 

2 i:EttOftR¥ttttttft«>Sft*£. 

2 4 ] ±|B«#*««r»*i"4ieottU, 

*«>fftfc±E«8*«*»*t *ia t . 

If 2 2 lcE**>SR**#EJtt«>l!j£:&8:o 
[gg#3*2 5] ±EE«*«>irr5eff U£R><> 7 * JB 

OSR^attfcfiORfitffto 
(R*52 6] Jbeft&£«*8H£«U Jo-Ctttt 
U 

a«»*ffi«)±E*##Rji-o«#*, «nRRitu 

: i t4«M2 2 i:Etto»Rn#Rfio 40 

[ 0 0 0 I ] 

XI/] C Ki" &*>fc I C (BttSft) ^itu 
[ 0 0 0 2 ] 

[ ft * O ffi ] ifi ^ x 70n7 , Dt7^MC^ 1 )' 

£ rtai- * i c * - K*»aa £ nt w»*. ic*-k 



[0003] :oic*-kii, a#ftAnft ?CA*L 

ft*:**, 8S3?.#?>S!j£ i: J: M - KUflif Witftah 
* e fj- Ktfftlf fcftfcRteAifftUJ: 0 , I Cf 7 y 
«:IKLf:^7Xf7 * # £ L * 10^7^1:^ 

[0004] ttmoicf 1" 4 *> 

t> * ikKfttatAi:^^ Jb& L /: I C f 7 y i: 

n*3ft*4x. <bfi* fc , i w i cf v ti 

»f UW-r4ttttttiftJSOffi]J:^, I Cf-7 £ 
[ 0 0 0 5 ] 

11, I Cf-7 ffltt (E^) «»+ ttt> *> 7 u 

+ ->ribt^»ift t * * t: 0 s -r a j: ^ 

T* > IC*-KfcttU*!>i:LT % ICf •> 

flnrifcfl frfttt-c $ a «t ? a - t i l^. 

[ 0 0 0 6 ] ifc, C O^i^f 7 7*t L*C(i x 7** 

X-*>h1jiiU «fcW#ttlC*C*tTv** C fc*<b, ceo 
II W I C -f 7 #*#R«£iJt»T <> 

[ 0 0 0 7 ] **9J«£#i£i;:*JV*T(i* «H, 
fl^C, *R**#t*RiSJ:tMC*-K*«»+* 

[0008] ttz* *%WIZ&^X ti, ^R^ig^^E 
vMi I C 77 - KICfc^t\ fO^^ < t t^ll^f 
7 7*£ loTlSRttUilgtt * - tlUoTA^ 
- v > r * fr C <T> /i v *r - V > 7 £ $ 16 T , ^ ft: > 

[ 0 0 0 9 ] 

[SiaS:l»ftt4t*!)«fS] J:4»R**fl: 
-frailli:, co^7LKBU*»#R«rSSct&ie 
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stUo xb& t + $r»st*o 

[00 10] i/j,*^^iCJ:*IC*-Kco$gii^& 

K£flf£t ») £fc*T, cct)*&#R t gfc 

t LX*mit&t£frb®mi- ZX&t £#oT gft t + 10 
4 I C * - K*«S* *o 

[00 1 1] i/j, *£^UJ:*gi£:fr£U:fc^Tti, 

t*^>fv>r£, *#fcR**«#g«U£L«o-C 20 
ft ^4 v > /IH t , ^ *f v > ^ i: J: o T f 7 ^ ft $ 

tSIfii:, <S#£1£$rl&£1- 418 b , 

;T**T-? lit T i 1-*»R^*»»g«:« 

[00 l 2] ±J£<0*«^jHiS^tt(Cj:ntf, 
#*iia#**fbS*T#?LKB«:^i£L* C ft <0 ± \z 
¥*#R*J&l£L, :oMfrRC, *i£fr3MftHm* 
JBfifcL, -^¥##:R*#7LK®U£tt***i,Mi£*L 30 

U, *mfcT y -ftmtiit Z<OXs :o^i#Rt4 

[00 13] Ltctf^X* J: fttf, y 

U * isf frtn^mWl- 'J ft LT»*t4 - t * ? T' § , 
SR¥#ttflfi* I C * - KUiiw-t. ? 7* 

£*>T£ft t Lt 7 1, + y 7;H;|j|^t 5 : 

:ti:iot, c ft *>owa k «t s&flfr^mwuisi 

t'Ho 40 
[00 14] i /j, *£E!3&;&au J: fttf , I C ij - 

K*«£i-*g«i-*;b^$ft««BfMc**#R*« 

£L, fOft:<0¥»M*, - ft *JB£L 

^ ^ f (I ft i" 5 * m t: J: * c fc a* r- £ -6 o r- , g R * # 
ft £ 5t i) IS o t: *> ri» ri* f> -f , " > K 'J > ? A < & ft U 

[oo i 5 ] * £ , * ife w k r ii , '< v y - v > y 
iifflll^^}!!: J: o Tft *7 (»<0t^)4^, CO 
J£ £ U t> T t , <T- $ -5 

(> «0 T* & £ si t ri* <b , /^t->>/fc)fii:U*fc 50 



[0016] ttz, *%m®&ijm\z&ti z$ii%m±. 

UJB«-r***»Riittfittfc-r <*ft/:v>fc*>*x M 9 

* •> * ;l^$#Rt IttlfiEtKH^^o 
[0017] 

ior^tHT, £t*U#?L¥ (-foyf O *«ft* 
42SIU«S^f><fc4?ILKi*iJat 4 0 fit, 
£*>*?Lll»*>«lifc*»#R*i * * * v * 
U cnciUKf^t L < lt%m®&Zfc&i- 4, *tf> 

&W&ftfrt>M&LXEtt t t^$ifi^Hi 
t4 9 

10 0 18]-*, f?tf±aL 
fc»R*##a|i^ifc*igLTfcffi$ft*o tfc, c: 
OttOig L«ffl $ftT* < 4 o/c**#:«#(i, Cftg 

[00 1 9 ] ^?LIiO!MIli:iJ^tli, 
Icilt^^f^fi^S^iJSL, £?Lfnt# S ft * v> 

[ 0 0 2 0 ] ifc, £?L«® RlfcieuSnT, Wxl/ 

uff^^ft, zumtf^wmozti x •) i^v^r^^TL^ 

TS* fe*>£?LKffc#fc $ ftT v^t^3lf$;^ft: t co 
#ffit:^fi£ $ ft, «fW*?L*SJ: OlEv»*?L¥*#t* 

[ 0 0 2 1 ] #?LRS«r^«i-**«^l«:UiJ^Tli, 

o^, ^^irLSST'^Mfb^-r 4iit * t So 
[0022] i tzs fiftffiffc^uij^r . 

t, •) jfi5««tffia"C«ttfi:iKt * IS t * i: 

[0023] ifc, ftffiikttu^^r, to^n^m 
i;t4:H { x-§4o 

[ 0 0 2 4 ] ifc, *7LKB*^JS-r4«ffift*»:i5<t 

[002 5] B§&fb&(i, 77{^|U^/-;p^ 
^t4MilS^, *S CWi 7 y fb*« t > 9 J - * * 

[ 0 0 2 6 ] ifc, *ffiffc«xtiuijv*r, ^-^^Jt^ 

# So 
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[0027) £?L«® * Lfc&li, 

[ 0 0 2 8 ] ->'J3>S i UtirAft* * 

4»*liSiNfl#. *4v*l*G a A s*»A**>ffc 

[ 0 0 2 9 ] *##36**>#ttii, @*Oftj£*£SC 

^^^M^ffi® ?r^i-^^^ B H a 5l±tf U X S Rttfftt-f 
M:i5if, co^m 1 1 * - t tf-e £ *<> 
[ 0 0 3 0 ] niUdipSW 

I, f§&ffcf£**T p K 

ft^fflt^a^u^o lt P + 

a S i tttttrfflvt* t I 14, p tftfn > 

B*<, ft 1 0 19 atoms/cm 3 *§]£U K-T^ft, *<0«#l 
tfQ. 0 1-0. 0 2 n c m*lg<0 S i *«*ffl^4 £ 
H s liU>o UT, «ic0p + MS i &#£P§fcft/& 
tit, lt«*ffit «llSfi*rSl(c«ft < cffc»«7L 

[003 1] Z<D £ o lZ&&&*mnLtzi 
S c :<0||#|li, |@Wxif^vf;^|i:U 

[0 0 3 2] £<0 <fc 7 4 i £#&ft±t:^fc:?*-> J r 

# So 

[ 0 0 3 3 ] £<0£#&&(i ; 7 v- MlBI 

fiff g co 7* 'J > hffi«ia« 4 £ ft 7 U * v 7 ;u , <> L < it 
«ttv»b**Bv» CJ> 7 K) &^7*'J > Mt«K* o 
T « + & - * <>-C§S{>C0T*&So 
[0034] *«#«#S5iBU(i, ^?L$^iCt4 2 
BW±*&**#?LKB*JB«+4<>0>-C*&j&«, fill* 

K*tLT3K«L, :o^7L»B±i:A»i:it'?*-> 



oT£ftg#<oft#?l!£fl:K JL *8tttt5!&j£<ofiT, * 
i: J: o TBfe^ffc L, co@lci3^Tikr^^>^;u4f.2g 

[oo35]£?i®/§<o£®«ti> rtfliic^jfit z&um 

0 , £?L8B U &Jf «r * + H * ft*'* * £ t frb, 
£co#?l^O**SJl(:4sitS£?L3Mi, 4 0%&±7 

o%a-Ttt*. 

[0 0 3 6 ] S fc, £?LKB K&1im<Q*tt Z® Zfcfc 

fcffi*KfcS**£$tf 44J*ftrt«&i:T< 4 0 ifc, 
20 C ft<0±U * v *jftft 2-tfS^zg fcRKttSfc 

t §>iim<D&\,*mmm t <obmc MA£*£fti-s 

/< 7 7 7| t Lt, *ffi* A ») «#7L**** < , 
£?L¥Si:itLT(i£?L$#ftv»*m£?L**tf1-4»l> 
»£?[.** *JB*t4o :«J:^:tKi:i:J:i), £ 

Ziimmoziim* , ±^o^ e ^ + ^ 

30 [003 7] ±»Lfc*##*#&ifi©£7LRfl:tf>»ffi 

1. 46, No. 5, pp. 8-13, 19 95 [#?L 
MS i <OP§Mfk^] i:^^/;^iii:J:5:H f t^ 

■fc^a-cff 9 c k * f r-§ So co^ffifi, ftiisitr* 

2 Off 1 A iJ J: 1 B^tti 2ffi»ji<omft?^flStl 1 
#ffl^<bftSo fit, Mttl l Ai5 X tf 1 BMi:^?LK 
^^ff^-T^I'^^^^^i l£ftgt> M« 1 A is J: 

v i b wu, it if n.m 2 * ft/jjt^6^m^ 3 a 

40 H XV3 B(0#-^j&«K® $ft* 0 DBjgfSHlo^l 
i> J: ^ S& 2 (0« 1 A 4s J: 1 B ft U li , * ft ft M z. If 
7 7 ft*3^H F t J-9 J -^C 2 H 5 0Ht$:^^ri-S 
^«J§iR4, * S t*ti 7 y ffc*^H F t * 9 J - )VC H 

3 OHfc££-;prtS^ft?&i£4 ^i|X^* ft, ^ I is XI/ 
%2<om 1 A 45 J: 1 BU45V»T*»»«4 \z*m&& 
#1 1 ^Ml^ittti «t ? CKta, ^o««|3 
A43j:a f 3B*«*«f»itt4icaiftRiSSft*o fit, 

rtO«»»ift4i:«at$*i-C^4«tt3A«SrftfcilBt 



(6) 

tt*nr#?LMfl:t*o 

10038J :«2tltA'6i:J:4t$ii, * - 5 -/ * 
[0 0 3 9] * Lrcittli fcftfcK* it SSU 

J:0> n5*?LK»o»iS^«fl:i- * i>w*> 10 

J: lf$m&tf%it+Zo 
[004 0) **91*i6KiJ^Ttt, MU^C 

« + if, fttta*K-c* i »«<t««:»to 

*?L»*oRW(iB#M»clk«+*(0-c, iSf 4R*i: 20 

[004 i] f lt, ^ oii^, fcziimozun® 

*J2l±U** fc, $7L*Jfl* 2 oc^ft * 0 Lfc* f o 30 
r, J: *»(i**vMi, *a*ia*BttW 

^^I^JHi, CC7)£TLS^£^LT£J?,lc#&i1-* 

[ 0 0 4 2 ] C co ^ ^ co, IS;«iiE£*«>f&lBfcfl:i£ 
(i , ftl ;i (f 0 . 01-0. 02ncmOp|y'j3>i 

B B p £ ft £ ffl i/> , hf:c 2 h 5 oh=i : l (hf^ 

4 9% itiflu C 2 H 5 OH**95%««[-CO#flJt) 40 
(VXTmfo) <0 l £ , 0. 5-1 OmA/cm 2 fISW 

« O » 2 » ffi f k « Ji W 4 0-300mA/cm 2 
filolitfj-c, 1 - l 0 f* PiU , *f i L < ii 3 & m m 

[0 0 4 3] ±j*Lfctinj3j:tf»202&PffO»ffiffc 
#/>f#tt\ Z<D*§,£, m&LtzX 1 IZ, 12 O £ £ ^ , 
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ffiff J: O «#7L*3ft f « < , ^o£#?l$JSKJt LTli^ 

*j: o t^^*^*»*jKo»2»ftfkifii:ff or. * 

iL IX 0 . 0 1-0. 0 2ncmCOpiv'j3>|<S B B B | 
fcfcfflw** l^il^UTHF : C 2 H 5 OH=l : 1 
Hv»it|, 0. 5-3mA/cm 2 *tfi*iJ£, 8 2 

Wx. If 3-2 OmA/cm 2 @ 
K, »3fcffi it fl;llf 4 0- 300m 

A/cm 2 MtlTTCH^U^o HitflinA/ 
cm 2 cogi££j£riE&{t/££*T9i:. £?L$litt 1 6 

7 m A/ c m 2 <0«a»ftr»ffijk*<:ff 9 
fc , #?L*lift 2 6 %, 2 0 0 m A / c m 2 0«3t«* 
■C»*fk**rff 9 * , Zlimitlft 6 0 - 7 0 %«ftfc «c 
* 0 :o J: -j ^ttffifk«'«r^ro £ # ?L g Jf _t i: ^ kf * * 
•>**ifcft*ff$fc, IS b b b tt J: ^ i Vf * * v + >v * m 

[ 0 0 4 4 ] i fc, i*L/:J:U««Ht3Sllfc 

tH, i/c ±^om 3 filii^-CM^ ix* ^7L^ 

mi 9 0 m A/ c m 2 &BLtX±.t t ^> t , ^2l^^fk^ 
r «A L * m ^?L$^ 1*3 \z t tt t> h t P^ ^7LM « <o W 

[0 04 5] i W*7L*SO^l3tUi3^r , CO* 

cm 2 r-^^F^, 10mA/cm 2 tS[^KU(li| 
^Wx.lfii«ttSI£*Sfr 1 mA/cm 2 1 0mA/ 

c m 2 t Mitt *&f*TrfT 9 C t U J: o r , & £ 7L 

W»:^«0*7L*«r, ^® © ^ <b X #?L^@ ■ U IS) * o r 

^> C«I^i:^ b b b1±0 «t t4*#R«:i tT ^ * ■> ir 
[004 6] t d 6 r , frMWit, m&iz'nn &]im<D 



(7) 
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L*+<&« 0 *ft(i, Sf£«>£E5£#£0®®<bJ£ 
"C i 1 #($i§® LT*<7)&R&M<bJ££#lt L, t tzHx 

sft, ftn.m\±±.%z<n x 7 tcprnzunm-r 

ft a o 

[ 0 0 4 7 ] Z<D®£. &HHm £ is V & 

ftznn® tmw t mRi:«ni u «n^?L*»u 

J:4/<7 7 7- ftfti«ft^Ri:»»&ii4;i:i:«t^ 

[004 8] ^^ffc^^ft^^^^J: t )> 

[004 9] i fc, £?LK»±K, *£ B e a t4& < *£tt<7> 
xt:^>t;^^^1Hi:ii, £11%® <n mw® <D£ 

&&&<r>m t u zmmiii:^ s < * s c £ #m s ft*o 30 

L x -erom, %ff»jft^H F St« * T if T * <b , ftfftU 
Sffi«E*«<0»ffifttft«:fT 7 o Z\<D £ 7 iZ-t Z Z\ t \Z X 

tKXoX, Z ft <D ± U & B B a t£ (7) & V* x t* * * > + ;u # 
SftRi^tiCt^JUOT*^ L*<iS&£ 40 

X £ z 0 

[ 0 0 5 0 ] ::<7>£?L«*W»lEft*Ui$l7*tt«»ffi 

Lt, WilfHF : C 2 H 5 OH = 2 : 1 CJiift^S 

r^^?L^^c7)S^t:iD^TIi, **fcw H F teJ£<0ffiU? 
iSiflu IfUtfHF : c 2 H 5 oh=i : naitmil 



fllxtf h F : c 2 h 5 oh=i : 1-1 : 2 o®ft?t§ft 

[ 0 0 5 1 ] frfc, ±.&Ltz£linm<DJ&1&.\Zii\,*X. 

a»«ffcjs*iT7 a**fiite+***fc J: 4 c t i> 

U, -S »ftlktf:<rff±t4 - * * < * *> i§ ^ £ 
ZttXZZx, 

[00 5 2] ttz. &§&fbJ£*fi : 7!&<i. #*i8Wr L 
BtWeef 7 C fc*»ff * Li>o Cftii. *«rlHlti-* t . 

* * c fc**Btt£fr £ £ t {Z X 

[0053] fcfc. »ttfk*$ft^">»J3>0#?LK* 

mizft*wtoizwh®mit®.t z z tvfti i < , i 
gcr^-^H'fea, i/j. pi 

[ 0 0 5 4 ] U±<OIii: J: v , ^ffi (M-1B i -fc liffi 

, l-50,«m,ffit<li3-15//m,a < Sf8/i 

tt, *##H««r"C$-5IR»)«0SLttffl'CS* J: 7U 

[ 0 0 5 5 ] ttz, ^?LK*±U, ##^m^e5c^-r 4 
K*loT, £?LK««r07--*«rlT7 Ciltfffi L 

--^^■tf7t#a, ^?LS^«^ffii3ffi$n/:i*ft 

Kfbmco^^^Kt* , .ij J: t/#?LHE*<0&£®*£& 
^l*t4:t)l J ti, ^%®<D^mif^hi)-\zU 

fiEtKH ! T*Ho Hi>i::oi»feii:J:or, 

i 4£ftUlf7 - So -o^^i07k^7--;u 

ti, «xtf9 5 0 t-l 1 50reKOiB«|gH-Clf 
7 o 

[0056] itz. **7i-^o«ii;, £]in®£& 
*^^»H^*-CO«L7--^«:ttLr<,#7LKSU(i 

wift^OftiRKfbli, HxlX K7 -f Kfk»Hft*-C 4 0 
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Ott 1 VZm&BLVftl C fc^tl S c 
[ 0 0 5 7 ] f U> ±* Lfc J: *K*?L** affile* 
3Ji^(Oilf^vfjHjf^7o C <0*##<0x fc? * 

£ <o#?LHE±^<Ox e * * > * /nfcaii ?Tt6T* 
If C V DSC J: »K ^Ix.lf7 0 Ot- 1 1 0 0 t<Oi£j£ 

■cfT9 - tw-ez s c 

(0058) i fc, ±5£ Lfc*»7-- JK is J: 10 

#£^£Og#iSJ&i::Jni&-f S#i£ t LT (i, ^fr**S 
-k ~f 9 titi&JjjfciZ £ SC. t <> T £ S L , 

# T* £ S 0 
(00 5 9] #?LH*±Kjfcft 

<> «£ S i ffl 20 

*-<0|E® ICJBA L tzZllUm U S i , *4^liGa 
A s ft t tz\t •> 'J 3 > jfc^tt, W*.!* 

S i,_ y Ge y ^if^yt;^If^U\ C ft <b 
i: ft® 1r S^, & * <7> x fcf * * v ^ $ 

&£*7-?C«!:7j<T£S 0 

(0060] fk^tt*»f*:UJ:4»K*»ft:«:© 

ffl c*S d t tfX& , C<Oi§£U£v>T<>.rfti:fli 

Ift^HStKH^^i, f LT, ^<7)^?L®1± 30 
lMfc£to**«:*x tT * * •> + *Jftft $ it till , fflxtf 

£ J: ») <t4:U<f^ 

-6 i fc X # S o 

[ 0 0 6 1 ] it, *»#RKIi, fO^II^Ltn 

T*&®<Dm\££ffi {> L < limm&lZft i Z t i>X' £ 
S c Z<D®£ S fOfffliWceCT, »«I3* 40 

[0062] ttz, ^mitmcomz nm^mfrnm 

^ I? £ U®Jfct * ^ t ri<-C# So. 

[ 0 0 6 3 ] ± 8 O J: 7 U L T f# ft x *: * * v * ;b 
^igftJigcoftMlcii, * * Cfl ft ») , ;<DHf^v 

I *l TMt ft S W L if 7 * h 'J v y y 7 1 I ft C it S 50 



^^■e^fflS^fiTf S ir<0*l&£ri*£ t S*§£(i, 
x M 9 * •> * JV*»#R«ffi«r»FBt * i t L 

[ 0 0 6 4 ] *U, lll&3&*<> l< li&miHB*, x tT 
^ ^ ;u^^^R{C^^t So ^xlfDRAM (Dyna 
oic Random Access Memory) * % CMOS (Complement 
aryMatal Oxide Semiconductor ) ^r^> ^r^ft^T. 

&*y<utzhb<Dm*zm&&to-&tz#m®&t:te&.i- 

So zti h®RX=Fi> L < ii^-fe<7)^ 
^^>i±a^^, CVD (ifc:^^^ 

[0065] Z <D £ 7 \Z s Z.&fcWLKm&m+i) L < li 
[0066] H]ft£?-<>L<U:&ig[pm£ 

SS(c»JKa«cv» 0 I C * - K£«J£1"S 7 u 

* > 7- ^ g j£ ^ 7) /< ~ V - h 4 f U ft ») # tt , I C 77 - 

IKf ^ t L < litSifS^if^t 4 c t i ^ 
T*0, 7"J > F«««CJ:ot*iSt-5:k* J -c$ 

teMtfztiz x ii^ia s c t 7)«t* # , -e^^^^s 

S> tftb^««i:Rt4Jjt«*«*t S c t 
v^ISOi^5*tt ?ft, **#ttt 

^SSftO«t5ftS«:^i-«##J^fflv^ftSo 
[ 0 0 6 7 ] :oni:LT, $«pI«tf«ftKfcS: 

limtztitzUftt zht\,*%\,> toififfi 

«:W-rs#7LHSi;*^T(i, -f-^S#?LHJi-CSgU 

7>JSt So 

[ 0 0 6 8 ] I CO J: -7 C LTSWJfOJfl: ? titz*#ftWL 

co, #^ftSft^<b<ofg«i'® t:ii, ziinmtfnft lx 

v> S « ^ t5 c * 0 , c o £ ?L I ^ ii , fiff li , 
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b-£X i> X 

[0069] &±.(OXo \Z®&2titz&&*m{£&m 
j**o»i* fc m #1±*fijffl L T, «*. If I C * - K£t4 

1 0 0 7 0 ) ^O^ffi 10 

fl-*HO»^i:m»$n*»*OiP*li«3-20/im 

« « -C * * J6 , 1 O0O^^Ltffl-C^f 

If 5lift3 0- 2 0 0 ^m-C*4 o * <0 tz #> , £5<ffi ft J£ 

£14, &tf>rft:3XK ^oftx-f/i.^-^SBi*^* 
-5 C t #-C* *o ft*, **#*fl-*iBU 
L fc#tf>x M 9 * v lUtfttff A IX, ^ X i: fs] - 
tfflv* 4 d t *»TS, 3EUft=>*K fix 
* ;b -P- t?»R^*#*fi«r«*1-* C fc*«-C* *. 20 
[0 0 7 1 ) *£W<0£jfc«*#£tfTWiH**o 

"Cli ft ^ 0 

[0072] (3IM^l)ia2i3«fcr/03l4CCD^Jfc$| 

r, Jt«*)U f fflxtfO. 01-0. 0 2 ft c m) t £ ft 

L/w (02A) o o -5" L "C > CO^gft^ttl 1^)11 
£B§&ffc/& Lr*g#|Ett l lwiSi:#?t«S^fiS£ 
L/: fl wO^teMUiJW^TCi, El 1 TftW L 2 ffifltfi 30 

J: * 1 1 L , Mffl 1 A is X 1/ 1 B iZ 

14, *i:HF : C 2 H 5 O H = 1 : l^AU: a *t L 
r, iftfcfc*»*tttt 1 AfcJtM B<0*»»«4 * 
uafllK*LfcP t 3 A HX If 3 BHUlEkt»2 
CiotS i/t £ ire L o 

[0073] ii\ ESItftft** 1 m A / c m 2 Of&m 
it i: L X , cn^ 8^r^it?Hi-/:o ;ni:J:»)/Pg 
?) { /|^i^i?L^L, fa$ft£?L*MU 6%-CgS*« 40 

i. 7 :t m<r)&m%®zmf8L-rz&mm 1 2 s^ias 

ti/z (0 2 B) „ £?Lf?EO^Si:fcitS®*S?U<'h? 
«fc 0 ¥iSTrt f>*M; ft 19 , ii::no±i;ie^vt 

^fiScgi" * S ixf5*^v-v;b4i2gf$:^(7)^ B H H tt7!i J «t») 

5o ^i:, ^irLfS^7mA/cm 2 Ut, 8 # fU! <7) 
iI^£*To /j 0 :<OiTi;tSt, flffiJf 1 2 STi:, 

6. 3 p nKO^m&lim® 1 2 Utf^&LZtltz {® 2 50 



C) o StfaWfrfPit-T*. 
2 0 0 mA/cm 2 U ± If r 3 # W O & S £ o £ e C 
OilUtiL + fm£?L$© 1 2 MOftftU, + ftfc 
*>*Ra£?L$E 1 2Mi:ioTJ:T*f»tt*atn4J: 
TiC, 1 2SiJ^^M^?L$ll 2Mi:itLT 

E^#?L$& 6 0 %xm 2 ft 0 . 0 5/im^)!Si^L$l 
1 2 H**iBtt$*l4 (12 D) o 7 IC Lr , £® 

SI 2St, *K^?L$^1 2Mt, fc&TL&m 1 2 H 
ti:J: *£?LHE l 2 a f B«S *i* c 
[0074] CIO J: 9 UJ&JfcSftfc^JlKB 1 2 14, * 
W£?L$* 1 2MU^?L$@ 12 H t 0#7L$rt f *£ 
< ffiiti-'&O-e, Cfifj^ffifcJ: ftM 
tfifeU. iO#fiO»«*<ffi«USS < ft S 0 L^Lft*« 
C10M14, te^ll^m 1 2HtWll 2SfcOB 

i^wH^inM^fffttKfciaot, -ftri* 

K®±utT 3 x e * * -> * *fi£{Eote B s B te^os$#£$& 

[ 0 0 7 5 ] foft, ^i:firUk'^y + ;^g)5 f ^ 
^ nsSiE S i if^v t;^g^i(;ijv^, £?L 

««i 2tttu*#i*i i^> H 2 ^ffl^^r*i 
ioor:oJtjn^tftt>*>r--^5aa^tfo^o cor 

x- li^tl 1 0 0ttTft2 O^iltT^iS 

L, 1 100tt^3 0^r^7--i^fto/:o :w 
H 2 7--iH: J: D , Dgw/J^ ^®iffl?Ltc <t S^ffiJS 
^3FfflT»fe*»icft*. #?LSJSl 2WrtSBt 

14, ifn*7L¥« 1 2 M t , I 2 HOfffift 

[0076] H 2 7--;^tTo^tES ix 

e^^vt/n^g^iu-fev^, ^v%m\ 2±tft^ 

2S±CS i ^xt'^y t^filcf HtoT 
S i 1 3 *#«Lfc (03 E) c :<Oit'M 

-> ^;n^gl4, 5fecoH 2 ^H^*7--;u?aS<7)i l 0 
0t))»f> 1 0 3 0 ti-CP$fiLT, SiH 4 #x£mv> 
/:S iitf**y*;H£ft*] 7 ^ ffl tf o /j 0 c «t 0 
ZIIU® I 2 ±C^ B H H tii:Sn/j, |?fi5//mWS i 
x bf * * * * ;L-4^^^^ 1 3 75 f Bfi£ 3 ft /Jo 
[0077] S i ie^*-/t^f*#R 1 

3i®i:, cafi#** k § (4, :coii^|t^o A 
1 2 H 14, ±j$ L /:! t , ^ ft^S#7L$^ <> 

i:S5<ioTv»40t, i ft Sr flfc&i- S ^ «b 75 f ft in J: ^ 
U, iiSv^t-coBfgSrfirofco - ft t: «t o r , x tf ^ * 
vt)i'M*Ri30iaiiii!)¥fii:4o/;, :o«t 
o i: L tz - U X o T , 01 A ifftft^lco^ x i> ^^-li- 
iz a r , J: •} ^ ts g u ft i z t W x- # h o 
[0078] CW^IZLtxe^v^^ga/.: 
x k" ^ * •> + n.#«[fl-R 1 3 U, ii*<o**«:«a-/D 
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00*$* (03 F) o 
(i, MOS-FET (^r-H^^ISM>y^ 
*) i:UCMOS (Complementary MOS) ££1"* 

ifcv*fc(0* LOCOS (Local Oxidation of Silicon) CJ: 
oT^JI^gi5 1 ^i£U: 0 f IT, MOS-FE 
T^&SuflU tfx fc? * * v l 3^)11 

ftftfcfcj: orr- htt»R5 2 <r*i<7>±(: 10 

UU WAtfCVD (ft*W««j£S) ftUoT^S 
S i L> 7* Mj v^77^:U/i? 

->i7f>/i:J:ot:fi^l?<0^^->l: IX Y 
-Hl5 3H^tio^i:, *g#JH 1 3 <DY~ h 
mffi 5 3 TtommiZ* :cor»hti53^7xnL 
Ttttt»tt«*JCpB*>L<linB^^M»t-f*>a 

*: <0 ^ >f K-)*-^5 4 * £ a, -c y - hli5 3 £vx 
* i: ^ffim KnttapB4L<linS07ttft*Sil 

-x* J: tfKH Sfcicj&jfc Lfc&ift£tf> v - 

x J: K U * > fc ic J: o T * V-xfcJr/KH 

T L D D (Lightly Doped Drain) SMOS-FET^I 

[0 0 7 91 ^<r>\k. £ffittfcfllx. tf s i 0 2 
l*>Bffli!a»B56*ii»U TflftLfctt* a^i 30 
U» 1 <OK«S 5 7 «rJ^J5K-r-5o :o^l(7)ffiii57 
li, 9 1 Off 5 6i:^UL/:3>^^ h * - ;u 

tiCT, @&3§^Of?f£<D*##3li£ 5 5 U«$Cfl5U 
ft^o HC, Wx. If S i 0 2 i: 

J: * * 2 <0©Wlte»B 5 8 fcJBfifc U U(OJ:i:| 2 O 
S«8 5 9«:^fi£tS. - <0 % 2 <D & &® 5 9 (i , £2 

[0080] :ojtii:, 1 3 KJBttLfcftlR 40 

0£^LTffl;Ltf7 W * > •/ )V ® ffi&fo X 

5 8 ±.izm&?%tot,M%i-z> (1 3 G) o z<nt$<n 
6 1 li, £7LMJf 1 2i:U*|{j: 

tt*l 1 *fc^fr*5**.t 9 t&fo^« 
ui&LT£f#£«6 i i:m^U^fij|ofi*ttiK 

fc t*o 

[ 0 0 8 1 ] lt$»j||S6 1 t (7) 50 



* fc, ft* L/: J: o Kft^lk&k Ztitz&MVB l 2 co 
££?L$El2HtL<li*0&£^#gia<£i;, 

l 1 6 1 fc fc i> K&m®&**MlSL$ 

titz¥&ftm 1 3 (14 H) o 

[ 0 0 8 2 ] Ctf)J&£0, 13ts 

i i ktoammtis &iin®\ 2 -o® 

6 2 fcjfcfct * (141), 
[0083] :o^i:ta, 7Ky7Jb^M6 
l t:> lii:||$ii/::ti:J:ot7Hvr^ix 
fcT * * v * ***#R 13CJ: * J»g£ S i 

fc&sn, ^^tLt7^v7jni@wttiS|i}i 

«^^fi-OW-C<i*R*»ft*»gltt*.»*-i fc vx 
[0084] frttLT«*ftfc*«IISi ¥£#£#1 
t*'f#* fc LTffl^4;t^tn o 

4^ft&# 1 1 co^ s < 4 o 

L < li£«IS*&£J&j£**i£jg¥S#fc L 

[008 5] CHJfefl 2 ] COflffiflUfc^TIJ, 13 5 

u^o^i&^miasr^-r x \z % yt&&&®miz x * 1 

fcSftTfc* I C*-K«r«gt5»^t** 8 

[0086] ^-rmm^m^mmmm^wn 

0 ^«)£t4iftiK<0i«#t , 7 2 

jt^rati, iiafc^ i \z# ^xm 2 - m 3 f xmw l tz t 
w\m<oii&^ x o c fc # zwx-mm&wzg 

a&t^o L*L&0*<9-« COHJfe^lo I c ii - KUisir" 
T l± , ^^©^com^^lOOli, fOik'^yt^ 
*Iftii 3i:ii, HJfefll 1 ■CRWLfcCMOSi: J:* 
»»i»i:ftAT I CA-KfflOftaift, 77 yva 

[ 0 0 8 7 ] tMiwiiKflKoiiam, m 

6 -0 8 <7>IfSHl£#03 Ltii^tio ;o*^i:i3^ 

1^0. 01-0. 02ncmt$n/:|fe B B a S 

[ 0 0 8 8 ] f U, C Oij|^{:i5V^T t , 0 1 X't&W 
Itz 2 If »iS<7)ftffiftiS»B«:ffl^T % 8li3J:tf*2 
Will AiU^'l bi:^i;hf : c 2 h 5 oh=i : 1 
<om»i§«4^7iAL, ftllBigilttlAii^iBO 
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(0089] ft-f, m^^ffilmA/cm 2 8 # & 
Q LX&ffi® 1 .2 S fcJ&Jffi L/j (I 6 A) o -fiiiE* 
fflhLTft, M^H7mA/cm 2 T 8 # PS i§ & L T 
*Rg£?L$E 1 2MH«Lfc (BB6 B) • HU, -1. 
i§^£#ltLT&, 2 0 0 m A/ c m 2 £ 3 &ffl&%. L 
/jo :<oni:tit, *fBJ£?L$@ l 2Mrti:»#?l 
$81 2H#Jg*?*ifc (06 C) o :oni:LT, 
1 2 S t , ^^Jl^E 1 2Mt, &£?L$E 1 
2HfcCJ:*£?lJllBl 2 TO^ili, 

[0090] zo&jwm i mmm2xu 10 

^Lt^fil^)^i:J:o-C, ^ES i x feT * * v -v * 
$ & £ S T* H 2 #BB«»l , T07--^<rff^o - *> * 

ft, ttz, Zimmi 2rttt4>4"H£?L$Rl 2Mh 
1 2Hfc<D#ffitti£Ui5it*a*«>lft55ftrt i 

S ft * o 

{009 1] 01 7 £ <£ 1 8 li, iO^ifeWUiJlt 

*£?lkb<g + w£?lh8 1 2MtA^?LKii 2 h t 

U«*BfiBW±a«)H2 *>#B*«t>*>7--lKrff 

t , frofcftofc 1 o??i*oH{KR^g£&<R3;0 20 
T , cnttifcRLrW'b^i J:?i:h 2 * 7 - - ju: 

^■C(i?L«0*£**ft3»«*L<*i:-C, Uttl* (HI 8 
44. 

[ 0 0 9 2 ] 7 - - )V £ft o fcUtE S i x \£ * 

* v + £ g tc , S i H 4 # * t B 2 H 6 iS 7, t * 
fflu/jxe^yti^fH^fllToT, |?0. 5 
u m £0 N n > B # 1 0 19 atoms/cm 3 U K-^?tl/: p 30 
+ S i i:U|l<OieHy^tSi:J:aiiOl 
gttS 1 3 1 Sr^fiJtt, B 2 H 6 jg 

ILT, S iHfH->t*jEftil 7 # W ?t o t\ if 
£ 5 M m O , o > B ^ { 1 0 16 atoms/cm 3 C K - 7 £ ft 
fcfiSftStf> p " S i i:Ui20xe^yt 
Ul2W||i$ll3 2H^L Ht:B 2 H 6 
i:l$UPH 3 *'Ul^lt, x e ^ # + JHfift S: 
2 M ft o T , p" xk'nytJUIP 1 3 2± 
C , 'J > P rt ? 1 0 19 atoms/cni 3 <D ft ift g U K - 7 £ ft /.: 
n + S i!:J:4*3 0xe^->t^lSfti:J:4*3 0 40 
#9»8133B*LT, ^ 1 -13 O^iSfti 1 3 

1-1 33nUp + -p- -n + WS0^9#R 1 
3H^L/:(07D). 

[ 0 0 9 3 ] :<oglMi:^^tli, ¥$#R 1 

3±i:gffij*Ril:i:i:orS i 0 2 R+ 4 ^ iS W <0 & 
«R1 6 «r JfclS L x 7 + h»J 7/97* 
x 7 f / ^^fto Tt^^ v> L tiffi& t <7) 3 > * ? h Sr 
ffiBDl 6WS:Mt4 ( 0 7 E ) „ :of|Ql 6W 



So :oiii:»«LfcS i 0 2 R IC J: »? , * 

[ 0 0 9 4 ] f LT, £MttU£ERO&ir «rtT 7 

*ifi«l*>ttft4 L liK* 1 7S:, x h 7 4 □ 1 

6Wi:i&9TMt4 (08) o CO*ffi4^L»iK« 
1 7£ff*f£t*£ER<i, MxtflfS 3 0 nmOT i 
R, f?50nm<0Pd, 1 00 nmOAg^I^ 

ort2 0-3 0^Plo7--i^^fo/: o 
Lt, *BSifea>1fl«ff200*fcrt:o 
[ 0 0 9 5 ] iOJ: 9 U LTm&$tifcM&<omm®to 
^i^c^lOOt, *»t?6O«*# 2 0 0 i:«:, 

ZCDWVtt I C * - K£t&fi£1-*3rg0 7'J > h 

flJiaot, £x tr * * v * /w^«#R1ltr, 

[0096] 0 9 li, &ffHm<Dfil/&#100t, 
«flbO« 2 0 0 O 7 U * -> 7" 7 0 tC^-t 

KOflUSfclOOfc, *»tt?feO««fi«:200O#R» 
Jg <> L < litttt*, 7'J > 7 3 Ottfc-t ZmfcU 

li^Bao'tt^t: ioTMfl!ii:S8Hr«»a6 Ot: 
■fc * « * fr ? ( 0 9 A ) 0 

[0097] ^ItHKcO.i^^l OOiiin 

»««l«l«ft2 0 0j)^, ^gftgfr 1 1 £*ft**ft 

19 si 1* 4 (0 9 b) o z commits m 4 H<nx&vuw 

L/:iii:, 1 1 <n^(n^M%m 1 2i:fi 

[0098] ^<7)J:oi;t>£>t, 7Kv^jv||S70 
-e-ft^ft*»@ttw»rit#l 00^J:^^^m?lfe 
O«*ft200 *^att?ft/c»R*#f*:*R@K«iS 
7 1 t^m±P§mHll7 2 t*«Bfr3E»U^*?ft, IWi 
t * 7 U ^ v 7 ;w I C 77 - K 75 ? ^fi£ ? ft h ( 0 5 X V 
m9 C) o - mfiSc^l 00^^2000^1 

^Sf^l lOfOSIMUli, £RUI£ U-c£7LK»Olfc£ 

*5 i ^ISOf^^i ^ ft 4 o 

[ 0 0 9 9 ] 090X^1^1:, Sflll^igffc 

lfemtHl?&^l7 1 , SJ£*:IEM7 2^^moT«|JJ&R 
^^^117 4 «:tt»S«i-*o 

[0100] ff^ ?n/:IC*-Ki:rt 

R»n^»R^«#«RBft3tR7 1 JsJCfffRftRt 
Tfe72<i,^(;fe*!)T^<, 7Kv7iK^l), IC 

* - K*>HMf ^ C t * f T- # 4. 

10 1 0 1] $1. zivnmmx'U, t±^m^ 

* - fMfc 3 ■£ * I C * - K £ a a . IC*-K^)i 
^*«7 0 «r3fciSattt L^J^. IX & ft li & O * , 
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ioio2j [nmm3] zontkwizto^xii, /<? 

*i&£-C\ C OJ8££[3 2 -0 3 F £ J: tf0 1 0 -0 1 
6 fcMLTRWt*. 
10 1 0 3 ) ttthh* Z<D%1&miZ&\,*T 
ftfcJt U *'d > *f K- ■/ 2 fix, Jt&tfU'flUtf 0 . 0 
1-0. 02flcmi:$ii/:|^SSii:J:^x7T 
«0*8#i#l (02A) ,,*Lt, 10 

i <omM\z$]inmt:M®.itco za<omtnmKa^x 
a, 0 i taw l/c 2 ffifg&o&&{b£%ft ^fflv^rpg 

&ft££*To /c G t&to%, £lfc«i:l/!$20&telA 
X if l Brfli:|IS B 0 B S i i:i -6 l l *»■ 

L PfttlA£J:tMB£<i, ^i:HF : C 2 H 5 OH 
= 1 : 1 L/c e f LT, Cft<b&^#?£>&«ilA 
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